Physiological presynaptic facilitation of dopamine release in the cat caudate nucleus.
Using halothane-anaesthetized cats implanted with push-pull cannulae, we investigated the effects of GABA application into the VM/VL on the release of [3H] DA continuously synthetized from [3H] tyrosine in the ipsilateral CN and SN and on single unit activity of nigral DA cells. GABA was applied (30 min) at a concentration of 10(-3) or 10(-5) M since the higher concentration reduces the local multi-unit activity in the VM/VL while the opposite response is observed with the lower one. The application of GABA into the VM/VL at a concentration of 10(-3) M resulted in an increase in nigral [3H] DA release, an inhibition of DA cell firing and a decrease in [3H] DA release in the CN. The latter effect is likely due to the inhibition of DA neuron activity which is triggered through DA autoreceptors by DA released from dendrites. In contrast, when applied at a concentration of 10(-5) M into the VM/VL, GABA stimulated [3H] DA release in the CN despite its inhibitory effect on single unit activity of DA cells. Furthermore, the nigral release of [3H] DA was no longer affected. These results indicated that DA release from nerve terminals was not dependent on nerve activity and they favour the existence of a potent facilitatory presynaptic regulation of DA release. The intervention of a presynaptic mechanism was further established by examining the effect of GABA (10(-5) M) application into the VM/VL on [3H] DA release in the CN shortly after a complete ipsilateral hemisection of the brain made at the meso-diencephalic level.(ABSTRACT TRUNCATED AT 250 WORDS)